Acetic acid hydrazides containing 1,2,4-triazol-3-one ring (4a-d) were synthesized by the reaction of compounds 2a-k with hydrazine hydrate. [1,3,4]thiadiazol-3-ylmethyl)}-2,4-dihydro-3H-1,2,4-triazol-3- ones (10a-d) , respectively. On the other hand, the synthesis of 5-alkyl-4-amino-2- [(6-phenyl-7H-[1,2,4]triazolo [3,4-b] [1, 3, 4] thiadiazin-3-yl)methyl]-2, 4-dihydro-3H-1,2,4-triazol-3-ones (11a-d) were performed by the treatment of compounds 6a-d with α-bromo acetophenone.
Introduction
The therapeutic effects of 1,2,4-triazole and 1,2,4-triazol-3-one containing compounds have been well studied for a number of pathological conditions including inflammation, cancer, pain, tuberculosis or hypertension. [1] [2] [3] [4] [5] [6] [7] [8] [9] In addition, it was reported that 1,3,4-thiadiazoles exhibit various biological activities possibly due to the presence of the =N-C-S moiety. 10 Moreover, synthesis of triazoles fused to another heterocyclic ring has attracted wide spread attention due to their diverse applications as antibacterial-, antidepressant-, antiviral-, antitumorial-and antiinflammatory agents, pesticides, herbicides dyes, lubricant and analytical reagents. 10, 11 Among these, the commonly known systems are generally triazoles fused to pyridines, pyridazines, pyrimidines, pyrazines and triazines. Although there are not many triazoles fused to thiadiazines or thiadiazoles, a number of them are incorporated into a wide variety of therapeutically important compounds possessing a broad spectrum of biological activities. [11] [12] [13] [14] [15] In this connection, some biheterocyclic compounds containing two 1,2,4-triazol-3-one rings or both 1,2,4-triazol-3-one and 1,3,4-thiadiazole rings have been synthesized in our laboratory as antimicrobial compounds. 16 In addition, we have obtained some Schiff Base derivatives of the 1,2,4-triazol-3-one ring as antitumor agents, recently. 7, [16] [17] [18] 4-Amino-1,2,4-triazol-3-thiones can be considered as useful tools in fusing to triazolothiadiazoles or triazolothiadiazines. The amino and mercapto groups are ready-made nucleophilic centers for the synthesis of condensed heterocyclic rigs. 19, 20 In the present study, prompted by these observations, the synthesis of a series of new [1, 2, 4] triazolo [3,4-b] [1, 3, 4] thiadiazoles (8, 9, 10) and [1, 2, 4] triazolo [3,4-b] [1, 3, 4] thiadiazines (11) were performed (Scheme 1) and their structures were characterized by 1 H NMR, 13 C NMR, IR spectroscopy and elemental analysis. The possible antimicrobial activities of compounds 8a-d, 9a-d, 10a-d and 11a-d were investigated to ten standard organisms including bacterial and fungal strains. The obtained results were presented in Table 1 . 
Results and Discussion
The NH proton at position 1 of 2,4-dihydro-3H-1,2,4-triazol-3-one ring is adequately acidic for further reactions and various compounds having biological activity were synthesized via this NH substitution in our laboratories. 2, 4, 5, 7, 21 In the first part of this study, some new ethyl [3-alkyl-4-(ethylidenamino)-5-oxo-4,5-dihydro-1H-1,2,4-triazol-1-yl] acetates (2a-k) were obtained from the reaction of 5-alkyl-4-amino-2,4-dihydro-3H-1,2,4-triazol-3-ones (1a-k) with ethyl bromoacetate in reasonable good yields (Scheme 2). The fact that same products were obtained by using four different types of arylidenamino compounds such as benzylidenamino-, p-methyl benzylidenamino, 2,4-dichlorobenzylidenamino-and p-methoxybenzylidenamino-supports this mechanism. Compounds 4a-d were obtained by the first time by a similar way using different type of [1, 2, 4] triazol-3-one-esters in our laboratory. 16 The spectral data, melting points and elemental analysis of compounds 4a-d are consistent with those of compounds obtained previously by us. Acid hydrazides can be considered as useful intermediates leading to the formation of some heterocyclic rings such as 1,2,4-triazol-3-thione, 1,3,4-thiadiazole and 1,3,4-oxadiazole. 22, 23 In the third part of this study, compounds 5a-d including both 5-mercapto-1,3,4-oxadiazole and 1,2,4-triazol-3-one rings linked to each other via a methylene group were synthesized from the reaction of compounds 4a-d with carbon disulfide in the presence of potassium hydroxide (Scheme 2). In the IR spectra of compounds 5a-d, no signal derived from exocyclic carbonyl function was observed, while the signal belonging to carbonyl function of 1,2,4-triazol-3-one ring was present. Moreover, -NHNH 2 signals disappeared in the 1 H NMR and IR spectra of compounds 5a-d.
It has been reported that 5-mercapto-1,3,4-oxadiazoles undergo recyclisation with the formation of 4-amino-5-mercapto-1,2,4-triazoles in the reaction with hydrazine hydrate. 22, 23 Continuing in our study, compounds 5a-d were converted to 5-alkyl-4-amino-2-[4-amino-5-mercapto-4H-1,2,4-triazol-3-yl)methyl]-2,4-dihydro-3H-1,2,4-triazol-3-ones (6a-d) by the reported way (Method A). 22 The formation of compounds of type 6 was also proven by an 
The structures of compounds 8a-d, 9a-d,10a-d and 11a-d were confirmed by 1 H NMR, 13 C NMR, IR spectral data and elemental analysis. In the IR spectra of compounds 8, 9, 10 and 11, the absence of absorption bands due to -SH (-C=S) and -NH 2 stretching frequencies of parent compounds (6a-e) clearly indicated the fusing between compounds 6a-e and acetic acid, formic acid carbon disulphide or α-bromoacetophenone. The 1 H NMR spectra of compounds 8a-d showed a singlet at 2.55-2.64 ppm integrating for three protons of the methyl group at position-6 of triazolothiadiazole ring, while the 1 H NMR spectra of compounds 9a-d displayed a singlet at 12.97-13.50 ppm integrating one proton due to -SH group. In the 13 C NMR spectra of compounds 8a-d, the signal belonging to the methyl carbon at position-6 of triazolothiadiazole ring appeared between 13.55-13.58 ppm. In the 1 H NMR spectra of compounds 11a-d, the signal observed at 3.27-3.48 ppm integrating for two protons was assigned to -SCH 2 group on triazolothiadiazine ring. The peak belonging to the same group was observed at 33. As seen in Table 1 , all newly synthesized compounds exhibited promising activities against Enterococcus faecalis (Ef), Staphylococcus aureus (Sa) and Bacillus subtilis (Bs). The highest activity was observed for compound 8a with the MIC value of 2 µg/mL. Marginal activities were observed against Escherichia coli (Ec), Klebsiella pneumoniae (Kp), Yersinia pseudotuberculosis (Yp) and Psedomonas aeruginosa (Pa). When the MIC′s values in Table1 were compared, it could be seen that all the tested compounds exhibited relatively better activities against Gram positive bacteria than those of Gram negative bacteria, but no antifungal activity was observed against yeast-like fungi.
Experimental Section
General Procedures. Melting points were determined on a Gallenkamp melting point apparatus and are uncorrected.
1 H NMR and 13 C NMR spectra were recorded on a Varian-Mercury 200 MHz spectrometer. The IR spectra were measured as potassium bromide pellets using a PerkinElmer 1600 series FTIR spectrometer. Combustion analysis was performed on a Carlo Erba 1106 elemental analyzer. All the chemicals were obtained from Fluka Chemie AG Buchs (Switzerland). Compounds 1a-k and 7a-d were synthesized by published methods . After cooling it to room temperature, a solid appeared. This was recrystallised from dimethylsulfoxide/water (1:1) to afford the desired product. Method C. A solution of corresponding compounds 7 (0.01 mol) in 25 mL sodium ethoxide and 25 mL ethanol was refluxed for 30 minutes. Then, thiocarbohydrazide (0.106 g, 0.01 mol) was added and the reaction mixture was refluxed for 10 hours. The reaction mixture was evaporated under reduced pressure to dryness and a solid residue was obtained. This residue was dissolved in 20 mL H 2 O, filtered off and the filtrate was acidified with conc. HCl. The precipitate was filtered off, washed with water and recrystallised from dimethylsulfoxide/water (1:1 To a mixture of corresponding compound 6 (0.01 mol) and acetic acid (0.52 mL, 0.01 mol), phosphorus oxychloride (10 mL) was added and the reaction contents were refluxed for 2 hours on a water bath. After removing the excess of phosphorus oxychloride under reduced pressure, ice water was added to residue with vigorous stirring. The precipitate was filtered off and washed with 20% sodium bicarbonate solution and water. This white solid was recrystallised from dimethylsulfoxide/water (1:1 The antimicrobial effects of the substances were tested quantitatively in respective broth media by using double dilution and the minimal inhibition concentration (MIC) values (µg/ml) were determined. 25 The antibacterial and antifungal assays were performed in Mueller-Hinton broth (MH) (Difco, Detroit, MI) at pH.7.3 and buffered Yeast Nitrogen Base (Difco, Detroit, MI) at pH 7.0, respectively. The MIC was defined as the lowest concentration that showed no growth. Ampicillin and fluconazole were used as standard antibacterial and antifungal drugs, respectively. Dimethylsulphoxide (DMSO) with dilution of 1:10 was used as solvent control.
The results are shown in Table 1 .
